The outer membrane of Proteus mirabilis. II. The extractable lipid fraction and electron-paramagnetic resonance analysis of the outer and cytoplasmic membranes.
1. The lipid fraction extracted from the outer and cytoplasmic membranes of Proteus mirabilis with chloroform/methanol consisted almost entirely of phosphatidylethanolamine, diphosphatidylglycerol and phosphatidylglycerol. 2. The phospholipid content of the cytoplasmic membrane was more than twice that of the outer membrane (38% as against 18% of the total dry weight) and the proportions of the three phospholipids differed somewhat in the two membranes. Yet, the fatty acid composition of the extractable lipids was essentially the same in both membranes. 3. The freedom of motion of spin-labeled fatty acids in the outer membrane of P. mirabilis depended markedly on temperature and on the position of the nitroxide group on the hydrocarbon chain of the probe, suggesting that the local environment of the probe is an associate lipid structure with the properties of a bilayer. Nevertheless, the mobility of the probe was more restricted in the outer membrane than in the cytoplasmic membrane, indicating a higher viscosity of the outer membrane. 4. Chloroform/methanol completely removed the phospholipids from the outer membrane, leaving the lipopolysaccharide moiety intact. The motion of spin-labeled fatty acids in the extracted membranes was, however, highly restricted, suggesting that, in the native outer membrane, the local environment of the probe is composed of phospholipids rather than lipopolysaccharide. Aqueous acetone extraction removed only 75-80% of the phospholipids of the outer membrane. Nevertheless, the mobility of the spin-labeled fatty acid remained highly restricted, suggesting the existence of two phospholipid environments in the outer membrane differing in the nature of their association with the lipopolysaccharide and protein moieties.